(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
18 March 2004 (18.03.2004) 




PCT 



illlUIIlIIIIIIill 



(10) International Publication Number 

WO 2004/021867 A2 



(51) International Patent Classification 7 : 



A61B 



(21) Internationa) Application Number: 

PCT/US2003/027869 

(22) International Filing Date: 

5 September 2003 (05.09.2003) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 
60/408,750 



6 September 2002 (06.09.2002) US 



(71) Applicant: C.R. BARD, INC. [US/US]; 730 Centra] Av- 
enue, Murray Hill, NJ 07974 (US). 

(72) Inventors: ZIRPS, Christopher, T.; 19 Briar Hill Road, 
Sharon, MA 02067 (US). MEMBRINO, Timothy, R.; 19 
Henley Road, Aclon, MA 01720 (US) " REED, Scott; 25 

. Walnut Street, Monroe, CT 064*58 (US). MEARS, Eric; 
RO. Box 6,. South Bristol, ME (US). 

(74) Agent: PERULLO, John, R; Kirkpatrick & Lockhart 
LLP, 75 State Street, Boston, MA 02109-1808 (US). 



(81) Designated States (national): AE. AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, 
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, 
UG, UZ, VC. VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, TT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN , GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— witlwut international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



< 

00 
rH 

o 
o 



(54) Title: ENDOSCOPIC ACCESSORY MOUNTING ADAPTOR 

(57) Abstract: The present invention relates to a mounting adapter for releasably securing accessories, tools, or their medical in- 
struments to the distal end of an endoscope. The adapter is compatible with endoscopic accessories that have a cylindrical mounting 
surface, which becomes positioned over a length of the distal end of an endoscope. The adaptor is preferably provided in two com- 
ponents to support both ends of a cylindrical accessory on the endoscope surface. The adapter is configured to hold the accessory on 
the endoscope shaft by frictional engagement and is configured to maintain the accessory concentric with the shaft along its length. 
The adapter also is configured to mount an accessory to a wide range of commercially available endoscope diameters. 
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ENDOSCOPIC ACCESSORY MOUNTING ADAPTOR 



Field of the Invention 

The present invention relates to medical instrument accessories for endoscopes 
and methods for their use. In particular, the invention relates to devices and methods 
for mounting an endoscopic accessory device to an endoscope. 

Background of the Invention 

Endoscopes are elongate instruments navigable through natural body lumens of 
a patient for the purpose of remotely evaluating and treating a variety of ailments. 
Endoscopes have viewing capability provided by fiber optic elements that transmit 
images along their length to the medical care provider. Endoscopes may specifically 
configured in length, diameter, flexibility and lumen configuration to navigate specific 
treatment areas in the body. Such specifically configured endoscopes may be known 
as a laparoscope, duodenoscope, colonoscope, sigmoidoscope, bronchoscope and 
urethroscope among others. In combination with remote viewing capability, 
endoscopes are frequently configured to provide a working channel through which shaft 
mounted tools and medical instruments may be navigated and remotely operated. 
Additionally, the endoscope shaft itself may carry a medical instrument for remotely 
performing a procedure at an internal treatment site, while permitting direct visualization 
of the site through the endoscope. 

The present invention addresses the problem of making an endoscopic 
accessory readily joinable to a range of endoscope sizes that are commercially 
available from a variety of manufacturers. Endoscopic accessories may include such 
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instruments as forceps, band ligators or suturing devices, among others. The devices 
generally mount to at least a small portion of the outside surface of an endoscope shaft. 
A. common mechanism for attachment of the accessory to the endoscope is by frjctibnal 
engagement. The accessory is provided with a proximal portion having a circular or 
semicircular cross-section capable of fitting over the cylindrical shaft of the endoscope. 
The diameter defined by the proximal end of the accessory is sized to provide a 
frictional engagement with the endoscope shaft surface. An elastic gasket or ring may 
additionally be inserted between the endoscope shaft and the accessory to promote 
frictional engagement. However, because there is no standardized endoscope size and 
different endoscope manufacturers make endoscopes of different diameters, insuring 
that the selected endoscope accessory will be sized appropriately to frictionally engage 
an endoscope can be problematic. This is especially so considering that the selected 
endoscope accessory may be manufactured by a different supplier than that of the. 
endoscope. The present invention endeavors to provide a mounting adapter that will be 
usable with a variety of endoscopic accessories to provide a secure mounting to a 
variety of endoscope shaft sizes. 

Another potential problem with current endoscopic accessory mounting 
techniques is insuring a proper support and alignment of the accessory in relation to the 
endoscope shaft. In particular, an endoscope accessory having a cylindrical receptacle 
that mounts along a length of the distal end of the endoscope shaft may not be 
adequately supported by a narrow circular area of frictional engagement at one end of 
the cylindrical receptacle. For example, if a cylindrical accessory is engaged with the 
endoscope shaft only by a single elastic ring at the proximal end of the device, the 
accessory may become misaligned at its distal end so that it is not concentric with the 
endoscope shaft. The accessory is then not aligned with the longitudinal axis of the 
endoscope, which can lead to mispositioning of the accessory relative to the intended 
treatment site. The present invention endeavors to provide an adapter that centers the 
accessory on the endoscope shaft maintaining it concentric along its length so that it is 
substantially aligned with the longitudinal axis of the endoscope. 
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Summary of the Invention 

The present invention provides a mounting adapter for an endoscopic accessory 
that is compatible with a wide range of endoscope sizes to provide a frictional 
engagement that secures the accessory to the endoscope. The adapter also serves to 
center the accessory concentrically with the endoscope shaft. Current commercially 
available endoscopes are provided in various diameter sizes depending on 
manufacturer, the adaptor is configured to accept a range of different endoscope 
diameters to make endoscope accessories more universally functional with available 
endoscopes. 

The adapter comprises a centering sleeve insertable within a tubular accessory 
to support its distal end on an endoscope and a separate collar insertable in the 
proximal end of the accessory to provide engagement with the endoscope shaft. The 
centering sleeve comprises resiliency radially expandable elements that engage the 
endoscope shaft surface and serves to absorb variances in clearance between the 
endoscope shaft diameter and inside diameter of the accessory. The collar may be 
formed from flexible, resilient material that frictionally engages both the outside surface 
of the endoscope shaft and the inside surface of the accessory. The centering sleeve, 
and collar may be axially spaced apart from each other while retaining the accessory on 
the surface of the endoscope. 

The centering sleeve may be of tubular shape to engage the inside 
circumference of a tubular accessory and the exterior surface of an endoscope shaft. A 
longitudinal slit may be formed along the length of the sleeve to provide additional radial 
flexibility to accept a wide range of endoscope diameters through the bore defined by 
the sleeve. 

The collar is preferably ring shaped, having a center hole to receive the 
endoscope shaft. The collar is preferably formed from a flexible, elastic material to 
provide a limited range of flexibility in accepting different endoscope sizes through the 
center hole. Preferably, the collar is of the requisite size and flexibility such that the 
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endoscope shaft fits snugly through the center hole to create a fractional engagement. 
To accommodate a full range of endoscope sizes equivalent to that accepted by the 
centering sleeve, several collars of differing sizes may be provided with the adapter and 
may be interchangeably used in combination with the centering sleeve to accommodate 
a full range of commercially available endoscope sizes. The adapter comprising the 
centering sleeve and several collars of differing sizes can be provided to the end user 
as a kit. An endoscope diameter gauge block may be provided in the kit to help the 
user identify the diameter of the endoscope being used. Having identified the diameter 
of the endoscope, the user then selects the appropriate collar to match the size of 
endoscope being used. The three collars may be color coded to facilitate selection of 
the appropriate size for a given endoscope. 

It is an object of the present invention to provide an endoscopic accessory 
mounting adapter that readily accommodates various sizes of endoscopes. 

It is another object of the invention to provide an endoscopic accessory mounting 
adapter that provides support at both proximal and distal engagement locations 
between the accessory and the endoscope to ensure proper alignment of the accessory 
on an endoscope. 

It is another object of this invention to provide an endoscopic accessory mounting 
adapter comprising two components that are separately engageable with the accessory 
to provide a secure interface with the endoscope shaft. 

It is another object of the invention to provide a method of mounting an 
endoscopic accessory that comprises inserting first and second components of the 
adapter into the accessory prior to mounting on the endoscope. 

It is another object of the invention to provide an endoscopic accessory mounting 
adapter kit that comprises a centering sleeve and a plurality of collars of different sizes 
corresponding to different size ranges of endoscopes. 



Brief Description of the Drawings 




WO 2004/021867 PCT/US2003/027869 

5 



The foregoing and other objects and advantages of the invention will be 
appreciated more fully from the following further description thereof, with reference to 
the accompanying diagrammatic drawings wherein: 

FIG. 1 is a side view illustration of the adaptor of the present invention; 

FIG. 2A is an isometric view of the centering sleeve of the mounting adapter; 

FIG. 2B is a elevational front view of the centering sleeve of the mounting . 
adapter; » 

FIG. 2C is a side sectional view of the centering sleeve of the mounting adapter; 

FIG. 2D is a isometric view of a collar of the mounting adapter; 

FIG. 3 is a diagrammatic sectional illustration of a mounting adapter of the 
present invention inserted into an endoscopic accessory; 

FIG. 4A is a diagrammatic sectional illustration of a mounting adapter of the 
present invention inserted into an endoscopic accessory; 

FIG. 4B is a diagrammatic sectional illustration of a mounting adapter of the 
present invention inserted into ah endoscopic accessory and received over an 
endoscope shaft; 

FIG. 5A is an isometric illustration of an accessory and adaptor being loaded 
onto the distal end of an endoscope; 

FIG. 5B is an isometric illustration of an accessory and adaptor mounted onto the 
distal end of an endoscope; 

FIG. 6 is a top view of an endoscope diameter gauge block; and 

FIG. 7 is a top view of an endoscopic accessory mounting adapter kit according 
to the present invention. 

Description of the Illustrative Embodiments 

The accessory mounting adaptor 10, shown in FIG 1, comprises two separate 
components that fit between the bore of an accessory and the distal end of an 
endoscope in order to secure the accessory to the endoscope. The two-piece adaptor 
10 comprises a centering sleeve 15 having a distal end 17 formed into a plurality of 
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resilient fingers 16 and support fingers 18 (also shown in FIGS 2A-C) and an 
interchangeable collar 14 (FIG. 2D). 

The adaptor components fit into a bore 20 of an endoscopic accessory 12, as 
shown in the sectional illustrations of FIGS. 3 and 4A. The components are preferably 
inserted into the bore 20 of the accessory prior to mounting on an endoscope 26 but 
alternatively may be configured to be placed on the endoscope shaft first with the 
accessory later being loaded over them. To assemble the adaptor with an accessory, 
the centering sleeve 15 first is inserted through the proximal end 13 of the bore 20 of 
the accessory 12, with fingers 16 and 18 pointing distally. The centering sleeve 15 is 
pushed to distal end 22 of the accessory bore so that support fingers 18 can engage an 
inner lip 24 formed around the distal edge of the bore 20, as shown as shown in FIGS. 
3, 4A and 5A. The collar 12 is then fit into the proximal end of the accessory bore. 
Depending on the length of the accessory the centering sleeve and collar may not be in 
contact with each other when assembled in the bore of the accessory. As shown in the 
examples of FIGS 3, 4A and 4B, the accessory is longer than the combined length of 
the centering sleeve and the collar, thus the collar and sleeve are not in contact when 
assembled inside the bore. Rather, the centering sleeve serves to position the distal 
end of the accessory on the scope and the collar serves to position the proximal end of 
the accessory. 

After the centering sleeve and collar are positioned in the accessory, the distal 
end of the endoscope 26 may be inserted into the proximal end of the accessory, 
through the collar 14 and centering sleeve 15. The endoscope is advanced distally into 
the adaptor until the distal face of the endoscope 25 abuts inwardly projecting lips 38 on 
the resilient fingers 16, discussed in greater detail below. 

The adaptor maintains the accessory of the device concentric with the 
endoscope shaft and holds it securely to the shaft by friction. It is contemplated that the 
adaptor could be used with any endoscope accessory that is cylindrical and that mounts 
over a portion of the distal end of an endoscope shaft. The adaptor components are 
held within the accessory 12 by friction. By way of example, for an accessory having a 
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bore with an inside diameter of about .465 inch, the centering sleeve would be sized to 
have an outside diameter of about 0.460 inch and inside diameter of about 0.416 inch. 
For an accessory having a bore of a length on the order of 3.8cm the centering sleeve 
may be approximately 1 .125 inches in length with a proximal portion 21 measuring 
about .645 inch of that length of The centering sleeve is formed from a rigid but elastic 
material such as Ticona-Celecon M270 acetal copolymer, which permits the sleeve to 
be compressed slightly to be loaded into an accessory bore then expand to its original 
diameter after being released inside the bore. The expanding centering sleeve 
becomes engaged with the inside surface of the accessory bore. Additionally, the 
centering sleeve 15 may be provided with a longitudinal slot 30 along its length to 
provide the adaptor with additional radial flexibility in fitting different accessories and in 
accepting scopes of different sizes. 

When the accessory 12 and loaded adaptor 10 are placed over the distal end of 
an endoscope 26, differences between the scope outside diameter and the accessory 
inside diameter are absorbed by the adaptor by virtue of the resilient fingers. The 
centering sleeve 15, shown in FIGS 1-5B compensates for variations in scope 
diameters by the frictional engagement of several resilient fingers 1 6 with the 
endoscope shaft. The resilient fingers are coextensive with the centering sleeve 
proximal portion 21 at their proximal ends 19 and extend distally and radially inward so 
that the distal ends 28 of the fingers define a smaller diameter than that of the centering 
sleeve proximal portion 21 . The angle of inward deflection of the fingers may be on the 
order of about 7 degrees from the longitudinal axis of the sleeve and accessory bore. 
The distal ends of the fingers 28 terminate in radially inwardly extending lips 38 that 
catch the distal face 25 of the endoscope when the adaptor is fully seated onto the 
endoscope shaft. The lips may be formed to project at an angle of about 90 degrees to 
the longitudinal axis of the resilient fingers. As the assembled adaptor 10 and 
accessory 12 are slipped onto an endoscope shaft, the resilient fingers 16 are pushed 
radially outward from their relaxed position to the extent necessary to accept the 
endoscope shaft being used. For a centering sleeve of the dimensions described 
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above, three resilient fingers of about .100 to .200 in width, relative equally spaced 
around the circumference of the centering sleeve is believed to provide adequate 
engagement with the endoscope shaft. However more or fewer resilient fingers may be 
provided to best suit the particular application. 

When installed on an endoscope, the proximal portion 21 of the sleeve and 
fingers 16 become stressed radially outward slightly and, due to the elastic material of 
the centering sleeve, produce an opposing inward force on the endoscope shaft 
surface. The inwardly applied forces of the adaptor body and fingers provide frictional 
contact with the shaft to provide secure mounting and the forces provide by the equally 
spaced fingers maintain the adaptor and accessory concentric with the shaft. 

Support fingers 18 extend distally from the centering sleeve 15 to support the 
distal end 22 of the accessory 12 relative to the adaptor and to provide an abutting 
engagement with the lip 24 of the distal end of the accessory. The support fingers are 
approximately the same length as the resilient fingers but may be shorter or longer than 
the resilient fingers to vary the position of the distal face 25 of the endoscope relative to 
the accessory. The support fingers extend coextensively with the proximal portion 21 of 
the centering sleeve, rather than tapering radially inward, to remain in contact with the 
inside surface of the accessory bore 20. On a centering sleeve having three equally 
circumferentially spaced resilient fingers 16, two support fingers, spaced apart around 
the circumference of the centering sleeve, is believed to provide adequate support for 
the accessory though a different number of support fingers may be provided. 

The user completes assembly of the adaptor 10 in the accessory 12 by choosing 
, and inserting an appropriate size collar 14 for the diameter of the endoscope that will be 
used. The collar is formed from a flexible, pliable material that provides good frictional 
contact with the accessory and with the scope shaft to prevent relative movement 
between them. An example of a suitable material is Wacker 3003/50 LSR. A plurality 
of flexible collars 14 (FIG. 2D) each interchangeable with the centering sleeve 15 can 
be provided to the user in a kit 50 as shown in FIG. 7. Each collar has a center hole 32 
with an inside diameter appropriate to fit tightly about a limited range of commercially 
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available endoscope size ranges. For example, three collars of different center hole 
sizes may be provided to service a broad range of commercially available endoscope 
sizes. To illustrate a sample configuration: a small collar having a center hole of 
approximately .277 inch in diameter would be used with scopes ranging form 8.5 mm to 
9.3 mm in diameter; a medium collar with a center hole of approximately .380 inch 
would service scopes of 9.3 mm to 10.2 mm in diameter; and a large collar with a center 
hole of .405 inch in diameter would be used to endoscopes of 10.2 mm to 10.8 mm in 
diameter. 

The collar 14 has an insert portion 34 and a flange 36 of a large diameter, 
greater than that of the centering sleeve 15. The collar is assembled by pushing the 
insert portion 34 into the proximal end of the accessory bore. An annular rib 40 
projecting radially outward near the distal end of the insert portion 34 serves to catch 
onto the inside surface of the accessory bore 20. The rib preferably catches on a 
sealing ring 42 that may be provided in an accessory bore 20 by the manufacturer to 
provide a friction fit with an endoscope of a given size. It is noted that with the adaptor 
components in place within accessory 20 of accessory, a sealing ring 42 originally 
provided with the accessory from the manufacturer may not contact the endoscope 
surface directly as originally intended by the manufacturer. However if so equipped, the 
sealing ring 42, will engage the insert portion 34 of the adaptor collar 14 to create a 
suitable factional engagement between the shaft and accessory. Additionally, if the 
accessory is of the type that requires a vacuum seal to maintain suction for.aspirating 
tissue into the accessory, such as a band ligator requiring an adequate vacuum seal for 
aspirating varix tissue sections, the pliable collar creates a sufficient airtight seal 
between the accessory and endoscope surface to enable such vacuum creation. 

The flange 36 is sufficiently large to become abutted against the accessory 20 
when the insert portion is fully inserted into the bore 20. The flange prevents the collar 
from being dragged into the bore due to frictional engagement of the advancing 
endoscope surface with the center hole 32. A cutout 35 may be formed through a small 
portion of the collar flange to accommodate passage of control cables 42 that may 
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extend longitudinally along the exterior of the endoscope 26 to operate the accessory 
12. 

If the adaptor is provided in a kit form, an endoscope diameter gauge block may 
be provided to help the user identify the diameter of the endoscope being used. A top 
view of an endoscope diameter gauge block 60 is shown in FIG. 6. The gauge block 
may be formed from any rigid material capable of holding the dimensions of gauge hole. 
A plurality of gauge holes 62 may be provided, each of a greater diameter than the next, 
to help a user identify the diameter of the endoscope being used. The user inserts the 
endoscope into the holes and identifies the smallest gauge hole through which the 
endoscope shaft will fit. Diameter measurement markings 64 corresponding with each 
gauge hole will identify for the user the diameter of the hole through which the 
endoscope is being passed. With the diameter of the endoscope known, the user may 
then select the appropriate sized collar to be used with the centering sleeve in 
assembling the adaptor in an accessory. In addition to the diameter measurement 
markings, each gauge hole may be color coded to correspond to several color-coded 
collars in order to facilitate measurement and selection by the user. 

FIG. 7 shows a kit 50 containing the components of the adaptor system. 
Because the adaptor comprises several components it may be most convenient to 
provide the adaptor as a kit to the end user. The kit should contain a centering sleeve 
15 and several collars 14 to fit a range of endoscope sizes. Additionally, the kit may be 
provided with an endoscope diameter gauge block 60, as discussed above. The 
adaptor components also may be provided as a kit together with the endoscopic 
accessory 12. As shown in FIG 7 the kit comprises an endoscopic accessory 12 along 
with its associated operation handle 58 along with the adaptor components. Each item 
of the kit may be retained in shaped receptacles 56 formed in a plastic tray along with 
other customary packaging materials. 

It should be understood however, that the foregoing description of the invention 
is intended merely to be illustrative thereof and that other modifications, embodiments 
and equivalents may be apparent to those who are skilled in the art without departing 
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from its spirit. Having thus described the invention what we desire to claim and secure 
by letters patent is: 
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Claims 



1 . An endoscopic accessory mounting adapter comprising: 



a radially flexible centering sleeve mountable in a distal end of an 
endoscopic accessory $nd a collar mountable in a proximal end of an endoscopic 
accessory. 



accessory is supported along its length and retained on the endoscope shaft by the 
components of the adapter. 

3. An endoscopic accessory mounting adapter kit comprising: 
a centering sleeve; 

a plurality of collars each having a center hole of differing sizes configured 
to be received over an endoscope. 



2. A method for mounting an accessory on an endoscope comprising: 
providing an endoscopic accessory having a defined length and 
configured to fit over the end of an endoscope 1 

inserting a first component of an adapter into a distal end of the 

accessory; 

inserting a second component of an adapter into a proximal end of the 

accessory; 

placing an accessory onto a distal end of an endoscope so that the 



4. The kit of claim 3 further comprising a gauge block endoscope 
measurement tool. 
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FIG. H A 



FIG. VS. 



